Objective: To compare sexual function between primiparous women who underwent cesarean section (CS) and those who delivered vaginally. Methods:
Almost two-thirds of women (64.3%) reported that they had experienced sexual dysfunction during the first year after childbirth, and almost three-quarters (70.5%) reported they experienced sexual dissatisfaction. The most prevalent types of sexual dysfunction reported were sexual desire disorder (81.2%), problems achieving orgasm (53.5%), and sexual arousal disorder (52.3%) [4] .
In addition to its high prevalence, FSD after childbirth is a concern due to the increasing cesarean rate and the perceived benefits of cesarean section (CS) on female sexual function held by both health care providers and women giving birth [5] . As FSD is a multi-dimensional and sensitive disorder, it should be measured using a well-developed, standardized, and validated instrument that can cover each of its aspects [6] . The association between mode of delivery and sexual problems has been assessed by limited studies using validated questionnaires, and the evidence has been conflicting. Some studies have shown no significant association between mode of delivery and sexual function [7] [8] [9] , whereas Baksu et al. found that sexual function score was lower at six months postpartum among primiparous women who underwent vaginal delivery compared to those who underwent CS [10] . Interestingly, a study conducted in Japan reported that CS affected sexual health more than vaginal delivery without laceration [11] .
Among the few available studies using validated questionnaires, mixed parity, small sample size and short-term post-delivery follow-up were the major limitations [7] [8] [9] [10] [11] . Therefore, the objective of the current study was to compare sexual function between primiparous women who underwent CS and those who delivered vaginally over a wide time range after childbirth.
Materials and Methods
This cross-sectional study is part of a research on the relationship between physical and sexual health and different modes of delivery. The study was conducted from October 2011 to April 2012. The target population included women aged 18 -45 years who had given birth only once at least 6 months prior. The sample size calculation was documented in detail in a prior report [12] . In brief, a difference of 15% was adopted for the prevalence of non-cyclic pelvic pain between women with a cesarean delivery and those with a vaginal delivery according to reference retrieval. Given the study power of 80%, a sample size of at least 300 primiparas (150 per mode of delivery) was needed, assuming a ratio of cesarean to vaginal delivery of 1. Considering a wide time range after birth, 4 times of primiparas were recruited. Allowing for 10% incomplete data, nearly 1350 primiparas were required [12] . The questionnaire was self-administered and re- Female sexual function was measured using the Female Sexual Function Index (FSFI), which is a validated 19-item questionnaire with 6 domains consisting of desire, arousal, lubrication, orgasm, satisfaction and pain during sexual intercourse based on sexual response cycle. For each item, the response spans 5 -6 levels with different domain factors, thus creating a full-scale score ranging from 2 to 36 [6] . A full FSFI score of less than 25 was used to represent FSD, and a score less than the median value was considered to represent sexual dysfunction in each domain [13] . Therefore, a desire score <3.6 (range 1.2 -6), an arousal score <3.0 (range 0 -6), a lubrication score <3.0 (range 0 -6), an orgasm score <3.0 (range 0 -6), a satisfaction score <3.4 (range 0.8 -6) and a pain score <3.0 (range 0 -6) were adopted as cut-offs.
Independent variables included mode of delivery, age, body mass index (BMI) [14] , education, monthly household income, marital status, couple relationship, chronic medical disease, and current depression. The parameter of couple relationship represented women's attitudes towards their couple relationships measured using a seven-point bipolar adjective dimension from the Semantic Differential Osgood scale that ranged from "very unhappy" to "very happy". The seven-point scale was dichotomized as "negative" (scale of 4 or less) and "positive" (scale of 5 or more). The cut-off point for income was 900USD, which represents twice the average income per capita in Beijing in 2011 [15] . Chronic medical diseases included hypertension, diabetes, hyperlipidemia, and endocrine disease requiring medication or medical consultation. Current depression was defined as a score of 10 or more on the validated Chinese version of the Edinburg Postnatal Depression Scale (EPDS) questionnaire [16] .
Data were recorded in Epidata (version 3.1) and analyzed using R software 
Results
A total of 1456 participants were included. Female sexual function was measured using the FSFI instrument; 102 women (7.0%) declined. Non-response was more common among unmarried women (P < 0.001) and those with a high/technical school education (P = 0.01). The median age of the participants was 35 years The FSFI scores and prevalence of FSD (less than the median value for an individual domain and less than 25 for the full scale) are shown in A comparison of the characteristics of the women with and without FSD is shown in Table 2 . The female sexual function was not associated with women's age (p = 0. were extremely similar to the results shown in Table 1 for either cesarean or vaginal delivery.
Discussion
Our study showed that FSD is not associated with mode of delivery on either the full FSFI scale or in individual domains. However, low family monthly income, a negative couple relationship, current depression and chronic medical disease are in our study was slightly higher than that reported for reproductive-aged women in the US [3] . This discrepancy may be due to differences in study populations, as we included only parous women. Moreover, the desire domain was uniquely high compared to other sexual function domains, which may have resulted from shyness in discussing sexual desire due to Chinese cultural norms. The total FSFI score was comparable between our study and Lurie's, who reported a score of 27.7 at 24 weeks postpartum [8] .
Compared to CS, vaginal delivery is perceived as more likely to affect female sexual function because the pelvic floor and perineum are stretched, and the risk of an episiotomy or assisted vaginal delivery (AVD) is increased [5] . However, our study showed no significant association between female sexual health and mode of delivery. Previous studies investigating sexual function among primiparous women within 6 months postpartum using the FSFI also found no significant differences between mode of delivery and sexual functioning in any domain [7] [8]. Cai et al. also reported that vaginal birth had no significant effect on sexual satisfaction or sexual function as indicated by the FSFI, although intravaginal pressure was lower in the vaginal-delivery group than the CS-delivery group after giving birth [9] . It should be noted that the above-referenced studies used only a short period of follow-up after delivery and had small sample sizes.
As sexual health encompasses physical, emotional, and mental well-being and involves both men and women [1] , an association between female sexual function and the couple relationship is conceivable. Negative feelings about the couple relationship held by women led to a threefold higher risk of FSD in the present study. It has been reported that a woman's sexuality is highly affected by her perception of partnership quality [17] [18] . Low family monthly income was another identified risk factor for FSD in this study. It has previously been shown that social class and education are associated with female sexual function [19] .
Gungor et al. also demonstrated that a low female education level was adversely associated with female sexuality [20] . The impact of socioeconomic factors on sexual function requires substantially more research.
It is interesting that sexual function was higher among overweight women compared to women of normal weight in our study. Gungor et al. also reported that overweight/obese women were more likely to report higher sexual satisfaction [20] . However, according to another recent study examining the relationship between BMI and sexual health, no significant association exists between BMI and sexual function, although BMI affected sexual satisfaction and desire, and pain dysfunction was found at the lowest frequency among overweight women [21] . It is not certain whether body self-acceptance underlies the effect of BMI on female sexual function; therefore, the relationship between BMI and sexual function should be further investigated [18] .
Based on a recent review, conditions such as diabetes, heart disease, urinary tract disorders, and chronic illness are significant risk factors for sexual dysfunction in both women and men. Psychosocial factors such as depression and an-W. Y. Li et al. Open Journal of Obstetrics and Gynecology xiety are clearly risk factors for sexual dysfunction as well [22] . Therefore, there was an expectation in the present study that women with diseases or depression would show FSD. Thus, women with sexual dysfunction should be offered both medical and psychosocial evaluation and treatment if necessary.
Our study recruited only primiparous women; as such, the possible confounding effect of parity and mixed mode of delivery was eliminated. We also utilized a large sample size and extended duration after birth to enable assessments of the long-term effects of mode of delivery on sexual health. Moreover, a validated FSFI questionnaire was used to investigate female sexual function, which made our findings comparable with other studies. Some limitations of this study were noted. First, the name list and workplaces of the women were not available, and thus, the response rate could not be determined. The women who did not participate may have had unique characteristics compared with those who did participate. Second, a temporal and causal relationship between mode of delivery and most health problems was difficult to identify due to the crosssectional study design. However, we emphasized the sexual problems after childbirth and adopted the standard FSFI and EPDS questionnaires.
In conclusion, there were minimal differences in female sexual function scores and FSD prevalence between women undergoing CS versus vaginal delivery. The socioeconomic, physical, and psychological factors leading to FSD should be further investigated. Based on our findings, the prevention of FSD should not be the sole reason for performing CS.
